Introduction
The Artificial Accommodation System (AAS) is a small-sized active medical implant to restore accommodation after cataract or in case of presbyopia. It will be implanted into the capsular bag of the eye, thereby replacing the natural eye lens. For continuously determining the accommodative need -i.e. the target distance required to adjust the lens -sensor data must be exchanged between both eyes at a rate of 10 Hz. Since available energy in the implant is strictly limited, the eye-to-eye communication link must be highly energy efficient, not exceeding an average power consumption of 0.5 mW.
Methods
Precise time synchronization is crucial to avoid idle listening and, thus, to conserve energy. Since the achievable synchronization accuracy largely depends on the underlying clock module, we analyzed the short-term accuracy of several clock sources -RC oscillators and crystals -in a controlled environment. The objective is to obtain an optimal trade-off between achievable accuracy and required space for the clock module.
Results
Crystal-based clock sources show little clock drift in the order of 10s of parts per million (ppm). Unfortunately, they require noticeable space, which is precious in miniaturized implants. In contrast, RC oscillators can be integrated in CMOS in a space-saving manner but reveal large drift values (100s to 1000s of ppm). Nevertheless, their stability can be sufficient for short-term synchronization in periodic communication links. In experiments, we showed that by using the low-accuracy RC oscillators of common microcontrollers in favour of slightly larger batteries, the battery life of an implant can be prolonged.
Conclusion
For establishing real-time communication in active medical implants, a trade-off between space requirements and achievable accuracy of the underlying clocks is needed. Our results demonstrate that battery life of implants such as the AAS can be prolonged if space-saving low-accuracy RC oscillators are used instead of conventional crystals.
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